Fine structural analysis of membrane changes during reaggregation culture of chick optic tectum.
Thin section and freeze-fracture electron microscopy have been used to characterize the changes in membrane morphology of reaggregating cultures of chick optic tectum. The cells are rounded and freely dispersed at 0 hr after dissociation. Between 2 and 6 hr the cells become closely apposed on all sides by other cells and form small aggregates. At this time punta adhaerentia junctions and focal densities are seen along the membranes of neighboring cells. Between 1 and 5 days in vitro (DIV) neurites containing growth cone regions are present. At 5 DIV the first synaptic contacts are observed. Between 7 and 14 DIV, the number of synaptic contacts increase and fewer growth cone regions are observed. As early as 7 DIV profiles are observed which strongly resemble both astrocytic and oligodendroglial cell somata and processes. Freeze-fracture analysis of aggregates at 0--4 hr reveals a sparse particle distribution on the P and E faces of apposed cells. By 1 DIV small clusters of loosely packed, large sized particles are seen on the P face of apposed cell membranes which may represent junctional contacts. Apparent coated vesicle fusion sites are common on the P face at 1--2 DIV. By 7 DIV. By 7 DIV, E face particle arrays are seen on cell bodies and neurites which correspond to specializations characteristic of excitatory synaptic junctions. By 8--10 DIV particle arrays are seen on the P face of post-synaptic membrane which may represent inhibitory synaptic contacts. Other types of particle specializations seen in freeze-fracture replicas include: specializations characteristic of gap junctions between cells and orthogonal assemblies of particles thought to be characteristic of astrocytes.